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ABSTRACT - ^ \ 

Recent studies have offered support for a 
cojistructive view of sentence toemory in children, based on their 
preference in recognition |rrors for tpu-e inferences, which ^can be 
^jrawn from input sentences, over false inferences. However, with the 
materials used in these studies, thi? preference may Reflect 
irespondiiig either on the basis of semantic or formal' .similarity to 
t*he priginal sentences. Xhe present expe^riment separates these 
facto.rs. tfoth semantic and formal similarity between input and ^est* 
sentences are found to be significant and independent factors which ■ 
together determine if children (second and fifth grade) will accept 
new sentenced' as old Un a recognition test. The effect of formal 
similarity . is greater for the youftger children. Moreover, the 
patterning of recognition errors on 'contradidt.ory trnh and false 
inferences Suggests that- children of both ages* monitor their own. 
decisions so as tOvremain internally consistent with respect to the 
meaning of those test sentences indicated as old? (Author) '\ 
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* '-^the Effects of Semantic and Formal Similarity on 
Reco^filtlon Memory f*6r Sentences" in TRtTOf^-^-^^ 

^< ;^ ' ' . . • 

In a series of recent experiments, Paris and his associates (Paris ^ 
& Carter, 1973; Paris & Mahoney, 1974; Paris, Mahoney, & Buckhalt, 197A)/ 
have tesrted the validity of a constructive view of sentence memory in 
chiTdreh of several ages.. In keej^ing with studies of recognition memory 
for underlying ideas, in adults (cf, Bransford Franks,. 1971; Bransford, 
Bai;clay, & Franjcs, 1972), the. children were read a series of short stories 
and then given a recognition- test, which included original premise , (old) 
*'5entence*s as well as'both true and false inference (new) sentences related 
*'to the orifg^Lnal stories. If child*ren's memory ^representati6n of the ^tories 
is limited to .the syntax of the original individu^ sentences, then they 
should fai^ redD^nize** true inferences', which entail the integration 9f 
information across 6^veral sen»te'nces, and false inferences equally 'often , 

■ \ ^ ' ■ \.".' 

giveh they both involve changes in syntax* On the other hand, if children 
actively construct semantic descriptions of the stories, while f saline to ' 
maintain thfeii: exact syntactic form, then they should accept or reject/'. 

inferences as old ar'new on the* basis of their -semantic , congruence with the 

' ' ' ' ' * ' 

origianl stories .rather than their syntactic similarity. Iil fact,t P^r4-S ' 

reports the letter t^holds for both normal (Paris & Carter, 1973; Paris "& 

Mahoney, 1974) and retarded (Paris, Mahoney, & Buckhalt, 1974) children as 

young a^, seven years old. 

These results Suggest a direct continuity^ of processes in tl/e assimi- 

lation of meaningful material between young children and adults,/ with no 
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developmental differences other than those attributable to' increased memory 

"\ " ' ' , , . ' . / 

•"span or the use of mnemonic s-kills.. However, this generalization bears / 
^closet inspection in light of the 'particular experimental procedures -on 

which it is based. For example, , in the Paris, and Carter (1973) study^ 
, second- and fifth-grade children were reau ^even three-sentence , stories , 

\ / 

such as: (a_) The bird is inside the cage. (b) TheV^ge is^ under the 
table. .(£) The bird is yellow. The recognition items for, this story 
included 'a 'as the true premise sentence, together with slightj-y ^altdred 

• / ■ . - 

\ false premise", (d) The cage is ove,r_ the table, "a p^issible true.infer- 
» \ . > - / . 

; I / „ 

ence" , (e) The bird is unde^ the table, and "an inyali^d false' inference 

U) The bird^is on top of the table. 

If the children form -a nonlinguistic representation of the story, they 

are more likely to false recognize the true infiterence, than either of th^ 

' false statements, d or f_. However^ the same ifesult is predicted if one assumes 

that the children simply store surface information about each story.'' *It should 

be noted that whereas the true inference irycludes a relational term ( under^ 

which occurred in the original story, the /two false sentences -use relational 

terms ( over an,d on to£ of_) which are nove/l to the story. This structural 

distinction between true and false neW Sentences is present in the test items 

^ of all seven .stories used by P^ris^ and /Carter . ^ T^us, the false sentences 

can be rejected as, new, not only because they ' are 'inconsistent with the 

meaning of the original stories, bQt klso because^ they introduce new surface 

information, Paris and Cartft (1973) lightly dismiss the importance of. this 

structural feattire of their raatexia^s by affirming that "the only 'difference 

between triie and.fafse inferences w^s the validj^ty of the relation term, a 
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subtle semanti'c, not syntactic, difference** (p. 111). It appears this -may 
have been a premati^re conclusion, at least, pending further study. 

The more discriminating recognition test used iri the present experiment, 
include^ j^wo t^rpes of false sentences, those which introduce >new relational 
/terms and those which use the same terms" as the true premises. Paris and 
Carter would predict no difference in the false recognition rates for these 
two item types. However^, if the children respond on the basis of retained 
surface information, then the familiarity of the relational term will be a 
critical factor, such that new sentjjnces with familiar relational terms may 
be false recognized at a high rate, regardless of. whether they are true or 
false vith resp^t to t^ original stories. Moreover, this finer analysis 
may reveal (developmental^ dif-ferences which have evaded detection in the i5ast. 

Method 

I : 

Subj ects 

Fifty second-grade children (range of CA » 7,1 to^SjA; mean *.7;8) and 
60 fifth-grade children (range of CA ^ 9,10 to 11,2; mean » 10,6) from three) 
local pub^LiC scho61s participated in the experiment. There were 58 males 
and 52 females tested, with approximately equal numbers of males and females 
at each^'^'gra^e level. * » ^ 



'■ ■■ ■ . .•/ 

Task ■ ' ' ' I • 

■ ^ ' ■ • ^) ' / • 

' Jhe children were read an initial list of sentences and later/given 

recognition test for those sentences* The: acquisition list contained se,ven 

unrelated s'tories, each made up of three se/ntances describing, an event or 

a scene-. Fdt example, the first story was: ' . • • i 



V 
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The -telephony is on top of the 'book (7). 

The bctok is under the table (8).. 

The telephone is ringing (9) . ^ ^ 

As in the Paris and Carter (1973) study, all the sequences followed, 
the same design of AxB, B^C, inviting the inference A^C^. The remaining 
six stories are presented in Table 1. 



Table- 1 about here 



The recognition test consisted of four different sentences for e^ch 
Story:' the' true premise (TP), AxB,M:he invited true inference (TI) , A^C, 
the invalid false inference (FI), AxC, and, a false statement (FS) similar 
to Paris and Career's false inference' which used a new relational term, 
Az^C. Fpr Example, for the first story the 'test sentences were; 

The telephone is' on top of the book (10) TP. ' . . ^ 

The t^elepfione is under the table (11) TI.'p 
. The telephone is on top of the table (12) FI. ^ 

The telephone is over the table (13) FS. \ 
• In the recognition list,, the four sentences relating to each story 
^ere blbcke^. The order of testing the seven stories was initially ran- ^ , 
domized and 'presented to all. children in the s'j^me order. However, the 
order of sentence types within stories was arranged so that half th'e students 

* ' ' * ^ ' ^ : ■ ' . . ' ' 

at each 'gracie level received of/i^ order and *the other -students were tested 

\ . ■ . , ■ ■' 

with the samje sentences in r^vllSe order.,. The within-story test orders 



included the^lEollowing two constraints: ^(jl) the TI and FI items from the 
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same .Story,- which were opposite in meaning with respect to the "relatitDnal 

.A ^ ' . • . • . ^' 

tferm, were always^ separate4 by. at least one other test sentence from that 

story, and (b) across both test- orders, a given TI sentence preceded and 

'followed its related FI sentence equally often. ^ 

Procedure » . . ^ . ; 

I . 

. The children wer^ tested -In large groups at each grade level. The 
instruct;ions stressed verbatim memory. . The experimenter asked' the children • ^ 
to/^li^n carefully to exactly what I say^' since 'they would be tested later 
for "hQw well you can remember the words. in Jthe stories." Each sentence' in 
rfie acquisition list was read aloud at a normal s^peaking rate. After the last 
sentence was read^ the studeiftrs w^re instructed to work for five rainu^s on a 
hidden word puzzle whicb had previously been cli^'tribu^ed and exp-lained. The 
recognition test- for all seven stories followed this interpolated activity. 
Each student recorded his or her own responses on a provided answer sheet. / 
For each sentence, which was read, the child was told to write yes if t!ie 
qxact^sei!tenc,e was heard, before and no if the sentence had not been previously 
heard. - Tliea the student indicated fiis or her certainty in that response, on 

the three-po.itit scale described by Paris and Carter. A response of 1 in- 

' * • ' • * ' , * • 

.dicated the child was ''real sure", a 2 indicated "kind of sure", and a 3 

Indicated "not too sure". For reference, this scale was printed at the \ 
bottom *of the answer sheet. The entire .experiment was completed within 20 
minutes. 

Results - ' * 

/ . ' . ' ■ • 

/ The ^overall percentage of recognition errors for second' and fifth 

grade students for each of tHe four sentence types is shown in Figure 1/ • 
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Figure 1 about here 



As in the Paris and Carter (1973) study, children at both grade levels 
made the greatest number of recognition errors on true inferences, "however, 
it is also clear that the error rates for the ' remaining sentence types are 
not equal, and that the second grade children, in particular, ifiade a sub-, 
stantial number of errors on false inferences which were meaningfully incop- ' 
sistent with, but syntlcticalJLy and formally similar to, the original stories. 
An initial analysis of variance was performed to assess the effects of grade 
level, stories and sentence tyj^es on recognition performance. • Tbe main effects 
of grade, F (1, 108) » 22.52, and sentence type, F X3, 324) » 65.48, as well 
as a smaller effect for stories, F^ (6, 648) ^ 4.99, wete significant^* (all 
£S < .001). Grade level did not interact significantly with sentence type or 
stories. However, the interactions of Stories X Sentence Type, F (18, 1944) » 
9.14, and Grade X Stories X Sentence Type, F (18, 1944) =^ 2.56, were both 
significant at the .001 level.^ Thus, while the overall pattern of errors, 
'was relatively consistent across grade|, there were some systematic dif- 

^ 

ferences related to specific sentence types occurring in-'specific stories. 

The large main, effect for sentence t*ype was further analyzed by means 
of Newman-Keuls comparisons on error rates averaged across both grades. 
When the sentence types are rank ordered in terms of percentage of errors, 
from most errors on true' inferences to fewest errors on false statements, 
all {)airwise comparisons are si'gnificant at the. 05 level. In , particular , 
this analysis confirms that recognition errors are 'much *m6re likely to occur 
on false infe^rences which incli/de familiar though inappropriate relational 
texTiis than oji^ false statements which introduce additional surface cues 
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which may aid^in correctly rejecting those sentences as, newi 

' ' « y / ^ - ' \ t 

A second analysis of variance examined th^ effect' of test order on each 

r 

^sentence type. 14: will be recalled that' two'dif ferent' orders of testing 

- - • * ^ ^ 

•sentences within each story were used, sTo that each sentence was tested 

equally -of ten early (first or second) or late (third or fourth)* in its 
four-item question' block. This order factor should be paxticularly crucial 
for rf^cognition performance on^the jopposite-meaning true and false inferences 
which always occupied, differeat. halves^f the question block. In the overall 
analysis of variance, Grade X Sentence Type X Half of Question Block', the 
main effects of grad|,/F (l,\l08) « 22.05, and sentence type, F (3, 324) « 
68.53, were again l^^i^hly significant ' (£S < ,001), whereas the main effect 
of half of question block was, nonsignificant* Although there were no signi- 
ficant interactions with gradp, the Sentence Type X Half of Question Block 
interaction was significant, F (3^ 324.) * 4.63, 2."^ .005. • ^ 



^ Figure 2 about here 



The percentage of recognition errors actoss halves of .^jufestion blocks 
for each sentence type is shown separately for secorjd and fifth grade 
students in Figure 2. Of -par Acular interest axe the percent of errors made 
by second grade children on true anS false inferences tested within the first 
half of , a question block. In these cases, the yoii|^ger children false re- 
cognized the false inferences nearly as often as the true inferences. On t*he 
other hand, fifth grade students show j^much , lowier error rate on false 



inferences than on true inferences, even when' the sentences are tested early. 
Thus, under this one set of cpnditions, reliable developmental differences 
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are evident ^n the way' the"*?hidren^react to the critical fal^e inference" 
it^ms. ' . ^ ' 

Moreover, children at both grade levels made fewer errors on false 
inferences when they were presented within the secoad half of a*question 
block. This decline in error ra-te for false inferences^ runs counter to^he 
general trend of increasing errdrs when sentences are tested later in the 
S^me block. It appears that the false inferences af'e initially quiVe attrjac- 
tive as recognition, foils, especially to the second graaers, due to thei^ 
syntactic and formal similarity tq the original stories. However, the 
children less frequently accept 'rhese sentences as old^-after they have been 
tested, within the first half of- each question block, with the even mbre 
^attractive and opposi(te-meaning true inferences. In practice, the children 



were reluctant to contradict themselves by false recognising both the true 

and false inferences in the ^ame story block. 'This suggests that the children 

were actively monitpring the internal consistency of, their recj^gnition 

decisions, and sentences were responded to both in terms of th/sir semantic* 

arid formal relation to the original stories and tlheir relation (consistent 

I 

• or inconsistent) to prevK^us responses. \ . 

The nonin-dependence of erra^pg^ on the two types of inferences is supported 
T>y several conditionaJL probabilities. For example, across both grades tj^e ^ 
probability of making a false inference errof*^-given the true 'inference was. ^ 
already co^ectly rejectee^, is .197,> collared to^the probability 'of making 
the false inference error following a true inference error of only\|L40. 
A .similar constraint holds when true inferences are tested in the s^econd- 
half of the question block. Specifically, the probability of making a true 
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* * • , 10 . ^ 

inference error, given the false inference was previously correctly rejected, 
is .458, compared to the probability of making the true inference error^ >v 
following a false inference error of '.319. * 

Finally, the confidence ratings which the children assigned to their 
recognition responses also show systematic difference's across grade level 
'in -the way the students treated true and false inferences. Table 2^ presents 
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the percentages of certainty judgment's which w^i4re assigH^ the\ighest 

rating of "real sure** for correct ,and erroneous responses to each of the 

sentence types^by secondhand fifth grade chaldron. The fifth graders ex- , 

hibit the same pattern of results as that if**eported by Paris and Carter (1973) . 

/ ■ « 

* ~ / " * 

That is^ co-rrect rejections of true^ inferences are made with lowest (Confidence, 
1 " / • * * . ' • 

" *, ' 

.but false recognitions^ of true inferences are inade with highest confidencS. 

' \ ^ ' ' ' ' . ■ * , 

In, fact, for the older ch|.ldren, true inferences are the only sentence type 

for which confidence is 'higher on errors than on correct responses. However, 

: . • 

with the second graders , | this relationship holds for the -false inferences as 
well. Both false and true inferences lare 'incorrectly accepted as old sentences 
with high confidence. This again point^ to the difficulty which the youhgfer • 

, HP ^ * - • 

* y- ^ ^ £ 

children experience in deciding whether they have heard the false inferences 

y ^ • . 

•before/ a problem not nearly as pronounced with the false statements.. 

t ' ■ ""Discussion ^ 

.Overall,* the results confirm' earlier* reports that children quite often 

-^.^ . • > ^ 

false recognize valid l>ut un§tated inferences as having been presented in' 

" ' . - . . ^ ' ^ ^ y ' 

the cantext of a meaningful passage. While this finding is predicted, by a 
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constructive .view of m^moyy, it ^^al*sp?rconsonarft: witli the view that * - * 
recognition rxesponse&''are majle^ on the .bftsis of syntactifc and formal 
similarity, at least witTi\.r^Spe^tJtP^ tne/test ^mat^rials used pirid'r to'^ thi^'. 

' ^ • 

study. This: latter'^'position is partially^ upheld* by tlie' differences in ' 

recognition error rates for the .two types 'of iajL^a. statements in this study. 

Children at both grade levels ;vtere highly , proficient at correctly re jecting 

false^statements, wh'ich were equivalent to Paris anH Carter's (1973) -false ^ 

i*hferences, In which the rel^ional. tentJs were bo£h incarreCt (i.e., not 

meaning-preserving) and new v In comparison, over twice as many recognition, , \ 

errprs were madp'on-the false inferencA introduced in this study,- in .which * 

• ^ > -^^ ^ ' /■ 

tlie relational terms were incorrect but old . N^etheless, the ©verall. error'* 

rate on ^alse inferences is still significantly below ^that for true inferences, . 

in which-'the relational terms^are both old 'and correctly 'applied in a meaning- 

preserving manner. The only exception to this generkl finding involves second 

graders, who false recognized almost as>-many false inference's as true infer- ' * 

ences when the sentences were tested eirly in k question block. . ^ 

- .This latter finding, suggesfts ttvat t5ie second and fifth ^rade* children 

are equally adept; at distinguishing between valid' and Invalid inferences 

^which can be dr^wn from a simple story, but^ the younger children are more 

heavily influenced in a recognitioji memory test by the degree' of formal 

)simi<larity be'tw'een the original and test seffitences. If one also assumes 
* ' ■ ' *> . » ■» 

that the testing procedure per 'se helps^o reinstate the memory of the 
original ^story, then' the differ^n-t effect of.^est sequence 6n true and false 
inferences f or^ the second grade *cKilflren can*be explained. The formal 
similarity (^f the false inferences to the original sentences is found to be in 

IP / ^' • • ' 
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contradiction^ with the-*meaiting of the stories during the course of testing, 

^ • • ' ' \ ' 

and the false Inference error rate decreases from first to second half, of 
* .* * * » • ' " , • ^ ' 

questioning. On the other hand, the formal slmil^rity^ of the true inferences 
' is recognized as "consistent with the meaning of the original stories^ ancj ' , 
: ^tlieir false ,acceptance^'-i;a^e increases with later testifig. 

' ' • ' » ' ' . ^ ' ' / - 

One further' piece of evidence i^eported by Paris/ and_iI^P 
, suggests that children at b,oth gr^dfes are highly sensiti"^. ix> Yhi Forrgfel 
similarity between * original and tes^ sentences." -Paris and Mahoney presented 
sentences of the type A is to thfe rigH|: of B ^nd tested for recognition with 
the true but formally dissimilar sentence B is to^ the*^ lef t' of 'Ax j^^ Thus, their 
"pBopositionally-similar" recognition i.tems .involved* cha'hges in both word 
- order and the relational term. When presentatiop and test were both 'in 
sentential form -(the Verbal -Verbal condition) , "^ildren responded randomly 
'to both -true and false, in/erences written in the inverted syntactic forth. 

However,. wh6n t^e original presentation^ was in the ^orm of a oictare (the ^ * 

■ / . \ ' ^ ■ ■ 3 - ' ^ 

picture-Verbal condition), the children. were able to co^^r^ctly identify 

either meaning-preserving syntactic ,form as correctly expressing th^ picture 

verbally. Thus, the , failure .of the children to cfif ferentially false'alarm 



-tf'-.T'to -true and false infere^nces written in an inverted form reflects a re cog-. 

nittbn biafe rathet than a failure to comprehend. \ \ 

. In Summary, the results show that both semantic and formal congruence, 
» • ' * - . , ' 

between dtigi^al* and test 'sentences are signlf icalif: and independent factory 

^rt\ich together determine th'e probability that children will accept new 

sentences -as .old in a recognition test. Earlier studies confounded these 

two ,factots in the types of sentei^ces used for recognition testing, and 
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^/ inappropriately disniissed^ the importance of formal ^siiniliari-ty. The present 
^sults furth&c^uggest that younger chirdren arc more sensitive to formal 
sim^^arity than Older children, as a basis for making recognition^decisions . 
Finally, children' of both aige groups ^appeared to ^nonitor their own responses 
within each block of test sentences relating to a given story, and in so 
doing, limited the number of meaningfully-inconsistent recognition decisions 
they made. While these "results* do not necessarily conJ:radict a constructive 
view 6f sentence memory -in children, they do point out that recognition 
memory decisions by children oaa be routinely influenced by sejveral factors 
other than the degree of , semantic -Similarity between input and test sentences. 
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Table 1 , 
Additionar Six Acquisition Stories 

• - — « ' , — 

The tiger is inside th$ cage.* 
The cage is behind the circus *tent, 
.The. tiger is very hungry. 
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The frog jumped over the bug. 
The bug was sitting on a leaf.. 
The frog was green. 



The dog is under the bed. ; 
The bed is to the right of the chair. 
The dog'i? named Sam. 



The doll is on top of the toy box. 
The toy 'box is in front of the TV.^ 
•The (doll is Raggedy Ann. . 

^ The boy rall^ijito the yard. 
>Jlie yard is near th6 house. 
The boy had a» football. ^ 
\ 

The apple 'Is in ttie bag.' , / 
The bag is next tp the'ref rigerator . 
The apple is good to eat. 
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rcentage of Hi'gbest Confidence 
i^a tings of Recognition Responses 
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Sentence Type 
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Figure 2. Pe^r^ceiit^ recognition- errors^ across halves of question bit)cks 
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Statement) ♦ . - " * ^ , . ' »v ' / ' 
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